The next generation optical storage mechanism increase the capacity by recording beyond the diffraction limit (near-field optical data storage) or by recording of volume holograms in a photorefractive polymer. When the capacity limit of these systems is reached addition of an extra dimension (besides three spatial dimenstions) such as wavelength or polarization can increase the capacity tremendously.
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Here we propose the use of wavelength as an extra recording dimension by exploiting the plasmonic properties of anisotropic gold nanorods. The wavelength of the longitudinal absorption band can be tuned from the visible to near infrared wavelength region by changing the aspect ratio of the nanorod. Data bits were recorded by femtosecond laser induced reshaping of nanorods 1 in the focal volume. The data can be read out in transmission by monitoring the change in absorption at the recording wavelength.
In Fig. 1 (a) we show transmission images of recorded data bits in an ultrathin (∼ 100 nm), self assembled monolayer of silica coated gold nanorods. Data patterns were recorded at 800 nm using a femtosecond laser. Readout was performed using low power continuous wave laser light at 800 nm ( Fig. 1 (a) ) and 700 nm ( Fig.  1 (b) ). Spectral analysis of recorded bits was achieved using a homebuilt microscope spectrophotomer, capable of measuring the extinction spectrum of single recorded bits (Fig. 1 (c) ). The measured extinction spectrum confirms the observed contrasts in the transmission images. By incorporating nanorods of multiple aspect ratios into the recording medium we achieved wavelength multiplexed data storage.
2 The narrow absorption band of single gold nanorods was exploited to size selectively melt nanoparticles in the focal volume, thus inducing a narrowband spectral change. The attractiveness of the proposed recording medium comprising plasmonic nanorods lies in the fact that it is easily integrated in current optical drives such as CD, DVD, and Blue-Ray. In addition wavelength multiplexed holographic storage is possible in the proposed recording medium.
